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ILLUSTRATIONS
The purpose of this report is to provide an estimate of the increase in flood-peak discharge due to urbanization so that for urban areas, engineers can design adequate drainage systems and water-related structures which will accomodate the higher flows safely, efficiently, and economically. Observations of flood runoff from urban areas have recently begun in Missouri, but generally these will need to be continued for several years before they will become a useful basis for flood-frequency estimation. Although the ratios shown in figure 2 apply to a onesquare mile area, it is assumed that they also can be applied drainage areas within the range of 1 to 40 square miles) to define the relationship shown in figure 2. It is also noted in Andersen's study (1968, p. 24 ) that for the mean annual flood the ratio of flood-peak discharge after urbanization to flood-peak discharge before urbanization is only 10 percent less for an "average size" basin than for a "relatively small, steep" basin.
It is further assumed that the relationship in figure   2 is applicable to Missouri. To support, this assumption, Estimated from topographic maps.
Mean annual flood for natural basin computed from Sandhaus and Skelton (1968) . Following Andersen's procedure, ,it was then assumed that the shape of a dimensionless frequency curve for a 100-percent impervious basin approaches the shape of a dimensionless rainfallfrequency -relation. Using U.S. Weather Bureau rainfall-frequency relations (1955), the dimensionless frequency curve for a 100-percent impervious basin was defined for Missouri. This curve is shown as the lower curve in figure 3 . The curves for othec percentages of impervionsness in figure 3 were interpreted betwe&.i -.he natural curve and the 100-percent impervious curve on the basis of the formula proposed by Anderson (1968, p. 21) Pi=8 V-01I(2 ' 5R100~Rn>'
1.00+ .015 I where
Ri is the flood ratio for a given percent of imperviousness, I is the percetiu of the; basin covered with impervious surface, R100 ^s t*ie flood ratio for a 100-percent impervious basin, and, R is the flood ratio for a natural basin. 
